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££-CtC2. 0°C/m i n"?#i-i&U #M&f&,- fcLSftiajStf* 2 0 0 *CK«#1-*13L fc- 
^-m*^6 0 6 ^ioT$0#PU 1 O^IWBfcJcfcS* Lfz 0 
[0 0 8 3 ] 

mzmftLt£tfh'm.mzti;z> t x^mLtz 0 ramk, mm6 o 2 ^tro^g^e 0 1^ 

[0 0 8 4] 

ft 1 tc^ifewi 1,2, Jtra 1,2,3 <7)m^^^7F-r 0 

[0 0 8 5] 

[ftl] 













(mol/cm 2 ) 


(Q/cm 2 ) 








SLK*t 










90 


86 


0. 8 X 10~ 3 


0. 2 — 0. 3 










93 


90 


8. OX 10" s 


9. 0-10. 0 




O 




92 


89 


1. 9X10" 3 


0. 3 — 0 4 


mmmi 




O 


92 


89 


1. 9X 10~ 3 


0. 3 — 0. 5 


mmm2 


O 


O 


92 


S9 


1. 1 X 10" 3 


0. 2 — 0. 3 



[0 0 8 6] 
[0 0 8 7] 

Jt$^«3, m$m\, mmm2 mmmz^^^h-r^KM, SL5it«tu^°^'j 

[0 0 8 8] 

Jt«m, Jt^j3, mmmi, mmm2xn^>ntz&m±i l zm4i l zm-rmm:t: 

[0 0 8 9] 



tiifiE# 2004-3030009 



mm 2004-066561 



^-v: 11/ 



im2] 





***** 

(croVrai n (normal 


)) 


(W/cm 2 ) 


(Pa) 


ro 


(nm) 


SiH 4 


H 2 


PH 3 

(2%H#r$0 


BF 3 

(2%H#JR) 


RF 


VHF 




N2 


1 


50 


0. 5 




0. 04 




180 


225 


20 


12 


25 


800 








0. 2 


40 


250 


1800 


P2 


0. 025 


35 




1 


1.2 




270 


165 


5 


!f?2<7} 


Nl 


1 


50 


0. 5 




0. 04 




180 


225 


20 


1 1 


o 


50 






0. 05 




150 


210 


400 


PI 


0. 025 


35 




1 


1.2 




270 


165 


5 



[0 0 9 0] 

i1**1Rfc*#[*A'* r - 4 2 5 iZ-t y h L, n- K-f"* 4 0 1C0 1/-JM 2 4± 

K-fcyh-tfco fit, n- K^--v>^-4 0 1 rt^ilmP a WTO^^JStC^i-^ 

o 

[0 0 9 1 ] 

Y- Y^)V7"A 0 8, 409. 410, 411 £Htt, 25^f 
t 4 0 5 O nIUtM4 2 2 ftt^o 0 8 , 4 0 9. 4 1 

o, 411, 412, 41 3 zfflctzmmx\ ?^<dwmh'^kx nmm^^^mwK 
mm-tZo -\rfrizffi^Ltzm, r- h;<^?4 1 o, 411 zmvxmu*^?- 4 2 5 
4 0 3 K#t&u y-h^7*^ii:^o -eit, t-?-4i5t*i 

[0 0 9 2 ] 

f tV/<-4 0 3 «:t^:fIL, y- hA;V/4 1 0, 4 11, 4 12£H!§tt 
X^WL^)V9"- 4 2 5 y/<- 4 0 3^f)f t 4 0 6 CO p M^lilt^ 4 2 3 C 

&mZ-£tzfe, \z-9-4 1 8 J; cCit^^iOS^Ciit^o -f- L"C, 4 

1423 i:RFi^H-^iAu p mm zmm^mmiz-mm-r &<> 

[0 0 9 3 ] 

^I?-Htp i nSU^ H B H «S i : H^I^f^^llTi:^^ X n \z LXitWkLtz 0 
[0 0 9 4] 

±.%itw\m\z LxpjTfco&ftxnmmzrftTznmmizmmirZo -\-^\zm%vtz^ y 

- y,<)\,f4 1 1 ^HfJttT^K*;^- 4 2 5 Zmn^-'r y /<- 4 0 4 {ZfeWiL, f - Y 
/<^7*^|i:/;o -^Lt, t-?-4 1 6 -C^^FTfa^S^mJgmira^L, pJf^OHm 
^fHflAL, ^^CLT^ ^RFx^K-^i|f|42 1 
L, 7°9X-7^|§^$-tJ:T^«±tc# B B aKS i : H iMJf £, ^HB#F^^P^-r & £ t 

iz£^xm2iz$t^xm7z<7>m9i<zmn-f2>o -e^m, ft>^- 4 0 4 ^t^ci^L 

, y- F;^7'4 11, 4 12 ^^ttT^IS*^^- 4 2 5 4 2 1 ii-h^f-^ 

y/<-4 2 3 ^Slfr ±|Ei:|B]^itz LTpTf^O^^^pM^^pTf^O^!?^ 

[0 0 9 5] 

±I££:TOK LT:t£fi^4 2 3 £+5H3#Wl L*:f£. Y^)V7 4 1 3 £Hi§tt 
, ^£-fc y V Ltzmm*^9~- 4 2 5£T>n- 4 

0 7^ilLf: o ^LT, ±§£<h [Wl^tc LX T y n - K*- + 4 0 7 |*J^<b^lK*^ 

^- 4 2 5 £H5tr> til L£ 0 
[0 0 9 6 ] 

ttSfE#2 004-3030009 



2004-066561 



^-vl 12/ 



jB^vX^-^SCfl-WSBISrieKLT, (f!feW4 0mmX4 OmmWWCl 0li%«» 

v •> A X X& ^'J>?X fc„ 
[0 0 9 7] 

1 7 0°C, t LXTfr^XDffiXS 0 c mVm i n ( 

normal) , W.%iT7. 0 . 5 c mVm in (normal) , iilIMl*IOEE^) 3 0 
OmPa, 9 — h <D!$.&WmMtz ^SXl^iO. 2W/cm 2 i:t|U 0 OP/t 

[0 0 9 8J 

d n LTft«Lfc* > "/^tco v»TUJT*»l*^a«OY S S - 1 5 0 fc^ffl U A 
Ml. 50^?h^ 5&J^ 1 00mW/cm 2 jfcMW L fc#)&-cmiiKWE#tt * «! 5c 
Lfco ffl£L [J sc (mA/cm 2 ) ] , TOUEE [ 

Voc (V) ] , fflttHT- [FF] , l V (%) ] - ^ 

[0 0 9 9] 
[«3] 





Jsc 


FF 


Voc 


Eff. 


it&ms/ttvtmi 


0. 983 


0. 972 


0. 995 


0. 956 


mmmi/ttmmi 


1. 057 


0. 997 


0. 999 


1.053 ! 




1. 060 


0. 998 


1. 000 


1. 058 



[0 10 0] 

vMifc^LT^TtKfcj&^frfcT, Jsc, F F^itmm 1 ICjt^fSTLTV^o ifc, 
[0101] 

g 1=1 -e <7) (i #n jt,$ it <b ft * & o o 

[0 10 2] 

*tffi£8 5%tc«JtLfc 0 Wfl-Kiik'f'f rx - o . 8 5 v £ 2 o B#wepijn 

tmftzo -eom, JRiJffiU B&fc+5H£*?&*PL-C7&»<b, WEW»ifirtt«:illS£L7fco 

[0103] 
[«4] 





Jsc 


FF 


Voc 


Eff. 


Rsh 




0. 851 


0. 996 


0. 945 


0. 801 


0. 664 




1. 000 


0. 996 


1. 003 


0. 999 


0. 998 


%Mm2 


0. 999 


0. 997 


1. 003 


0. 999 


0. 999 



[0104] 
[0 10 5] 

jkt~. itwmi. itmm2. jt««3. ^m^ji> it*«2-c»<bnA:*«±tcBi4j; 
mmm.4 2 2xwmm±m*j&mLtz),mit±tztftmzLx%i<Ditmn?)m?-> m2 

ttJIE#2 004-3030009 
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[0 10 6] 
[«5] 





(cm 3 /nun(norroal) ) 


(W/cm 2 ) 


-ft 

(Pa) 


1?^ 
CO 


(nro) 


SiH 4 


H 2 


PH 3 


BF 3 

(. Z To H iw ^ ; 


RF 


VHF 




N3 


1 


150 


0. 05 




0. 06 




180 


225 


10 




N2 


1 


50 


0. 5 




0. 04 




180 


225 


20 


12 


25 


800 








0. 2 


40 


250 


1800 


P2 


0. 025 


35 




1 


1. 2 




270 


165 


5 




Ni 


1 


50 


0. 5 




0. 04 




180 


225 


20 


11 


9 


50 






0. 05 




150 


210 


400 


PI 


0. 025 


35 




1 


1. 2 




270 


165 


5 



[0 10 7] 

£ n Lxi^mLtz^yy^^^\,^x\hTmmw^nm<DY s s - 1 5 o u a 
mi. 5 o*'* * h ;k an* i o o mw/ c m 2 T-^Hs#f t tzmmxm : Mm&fmm^. 
tfzo mfeLtzm : Mmf±m±frhm&m : fam'm [j sc (mA/cm 2 ) ] , mwcm& i 
voc (v) ] , ftt£@T- [ff] , mmmm u (%) ] £^fc 0 

[0 10 8] 
[^6] 





Jsc 


FF 


Voc 


Eff. 




1. 050 


0. 998 


0. 997 


1. 045 




1. 055 


0. 999 


0. 999 


1. 053 




i. 003 


0. 999 


1. 000 


1. 002 


it Sfc#iJ2 


1. 001 


0. 999 


1. 000 


1. 000 


it US #J3 


1. 010 


0. 998 


1. 000 


1. 008 



[0 10 9] 

ft 6 <D'&%Lfrhmhfrti: X n i:, ^ii'^-fy X^^M^^-otzmmm 1 , MMm2l$J 
s c <Dfa±.tz£ <0 . Ef f^[p|±Lf:o $fz, B%lX<Dlttfti i>^if h ti&^o tz a 
[0 110] 

TO8 5%i:fjfL^o 8 5 V £ 2 o BtlMftn 

[0111] 
Ift7] 





Jsc 


FF 


Voc 


Eff. 


Rsh 




0. 853 


0. 996 


0. 945 


1. 000 


0. 665 




1. 000 


0. 996 


1. 002 


0. 998 


0. 998 


mmm2 


0. 999 


0. 99S 


1. 002 


0. 999 


0. 999 



[0 1 12] 
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[0 1 131 
[0 1 14 1 

mmm 3 ) 

wr*(±, in 5 ^Ltzm^mm^m^^ mmm^x^mLtzm.itm^m^^'r^&m. 

[0 1151 
1*81 







504 


501 


502 


503 












13. 56 


13. 56 


60 


13. 56 






20 


1500 


10 


(seem) 




SiH< 




10 


150 


20 


H 2 




1000 


4000 


5000 


SiF 4 






400 




PH 3 




0. 5 






BF 3 








5 


He 


1000 










250 


250 


250 


200 


3ft«iB;*j(w) 


150 


100 


3000 


2500 


(Pa) 


550 


l^i^^S (cro/roi n) 


100 



[0 1161 
[0 1171 

(1) H3 iZTFLtzmWZm^^X, *t>^i:i6TffilS-C*4Ag^0^OD-n/7- 
n-;u^/^y 9mm~ ct DM$ntv><5 SUS430- 2 D^f>^^MOXf> 
«("liS36cmxS$50mX(¥$0. 15mm) tcffi$ Lfc;frftK «£ •) , T7 7* + ^- 
*75*SE< i**ftT?Z n OJf £ML£ 0 

[0 1 181 

(2) H15 U^Lfc««*Jflv»t\ ZnOM^f^f^Wl (i|>S 3 6 c m xg £ 
5 0mXjp£0. 15mm) 5 0 8 & ** tf > K a -f JMfcK* # -3(tfcjRS|-C#j|&g 5 0 5 
tz-fc -7 h L, h 5 0 7 ^^Lttit5 0 1- 5 0 4 fcJTiiS-li- 

15 0 6 i:ii^i:gj|U:77 5 K*0«ii7-f ttl3 6 c mx^$ 6 0mxH$ 
0. 0 5mm) 5 0 9 § ott <b tltz If > £ -fc y h U $ jftfcflTttlfe 

[0 1 191 

(3) W«i»«*-fcy K Ltz'ik, #15 0 1- 5 0 6 l*l^^d/5<7)n- ^ >)-*>-?t* 
f>He 77^^3»ALT^2 0 0 P a OH e M*1 J -C*Jfc!!gl*3«*if& 3 0 0°CtC*n^^ 

[0 12 01 

(4) jpi^-^^/ofi #i5 01-506 z-mn&m%L, ^IZm^ffl^LZctf 

&if*Y- h 5 0 7 izmmir&jjzmMffl<Vf&mJfX<Dm\ZW±1rZtzfr<DJf7t L 

tlilHf 2 004-3030009 



#0 2004-066561 



^-v: 15/ 



TH 2 ^ lOOOsccm, 5 0 1- 5 0 4 IC-fti ?ti<7)lgft^|Af 5 1 

i «t vmnjfxzftTzfammxLtzo ^ lt, Mot^t 5 1 2 msit^xn -y mws- 

^7'WHg^llt^:t i:J: (), ^m&U<7)m%M5 05, ilK*)l5 0 6 0|*JIE£ 
5 9 5 PaC, S1I5 0 1, 5 0 2, 5 0 4 <7>l*ll±£ ^ft-Pft 6 0 0 P a L fc„ 

[0121] 

(5) ^coffi^^L^t iMfOfll'JlS 0 6<7>^§IDt») *"fcf>£ 

=ffir^« 5 0 8 0 4^503 o 100c 

a^j^T-ii^^tc^^^-^/io ifc, #^n^5 oi~ 5 0 4 rtusittfc^Bi^wafttt 

T'fllfMfCiliJ: -9 KiB]£»Jffl)£fro7to 
[0122] 

(6) ^aMROiajR^SELfefcC^T?, «HI5 0 1, 5 0 3, 5 0 4 KKltfctfc* 
mU5 1 3^<b 1 3. 5 6MH z Oi^Jl&m^ £ , f&mM 5 0 2 fclfclt ttlll 5 1 3 

6 0MH zOttJHift***, ^Otig^ibi^I^^LtSAL^o 
«i:J; ^^-^:M^5 0 1 - 5 0 4 <DWMif^\f?7 X-?itL, #*RMrt-CiS«EW^ 

villi;, n i p»£O^##IgSri*^j£$*Lrt: 0 
[0 12 3] 

(7) f 7-7 XvMiimMil^M L/:t, felii^Ai:, ^*4#* 

IR»» ft Lfc„ 
[0124] 

(8) IRO tb Lfc*«^*ilttanX*titcj:oTa«»Ut)0XL,"^JfiLfc#*'IWiO 

LT^IC 7 0 amfO I TO ( I n 2 0 3 + S n 0 2 ) IltfiL, 
illSt LT— 5eKPST^H^OA glS^ilt^C tCil) 3 0 cmX3 0 cmO 

[0 12 5] 

(Jt«£0l 4 ) 

WJ-Cti, f ^7 Xv^I^tT^^i^c /: *7)^10iJ 3 t ^.o oil), @5 
»=^Lfc*aS*«^i5*t**^'X^ , ^X-ro«!.aS5 0 4 t*li, g||*"XSAf 5 1 1 =t 
r> H e ^J$AL, felll5 1 3 frbnmWLWt)<D&mi>ftt£t>-f\,zmsL5 0 1 £S 

f±^*lflJ3 t mffilZ LT, 30cmX30cm<7)n i p flljt^jtje***?-*^* Lfc„ 
[0 12 6] 

-tt^<7)iiftttt^^»j3 *w*t-f*jt*fc«4ojfc^ (jt«« 4 /mxm 3 ) £2£a6£ 

[0 12 7] 
I* 9] 





Jsc 


FF 


Voc 


Eff. 


tbtt«4/*Jfc«3 


0. 998 


0. 922 


1. 000 


0. 920 



[0128] 

*ttlS8 5%Kfiy$L7fco :oK«>fi:, Kfl-Kifi'M T*-0. 8 5 V i 2 0 B#F^£n*P 
[0 12 9] 



ttlliE# 2004-3030009 



mm 2004-066561 



^-v: 16/ 



[Rio] 





Jsc 


FF 


Voc 


Ef f . 




1. 001 


0. 996 


1. 003 


.1. 000 




0. 965 


0. 980 


1. 002 


0. 947 



[0 13 0] 
[0131] 

iil±o *»W^>*»Wfflft-cf^« L£$HtM&mM*c®K##*x X7fe 
[0132] 

%> o 

[H5] «B^07t^«^^T^f^i-^.^^<7)^g^^i-^[H-e^^o 

[m 6 ] s- $ 4 # <D$m-m * ^ti^it-* -2. 0 

[0133] 

1 0 1 

1 0 2 #^Jf 

1 0 3 mmmmm mitm&m) 

1 0 4 ff7/7XvM 

10 5 n (Xf4p) M^2»M 

10 6 i M#>i#:Jf 

10 7 p (X(±n) M#^Ji 

1 0 8 mmmm 

1 0 9 iiii 

1 1 0 ±m± 

2 0 1 mm^^ 
202 

2 0 3 &u 

2 0 4 mm 

2 0 5 MM 

2 0 6 flM£in; 

2 0 7 »«^t#W 

208 

2 0 9 

2 1 0 Itftf 
2 1 1 £^ltffi?l 

2 1 2 n^mmsu ■? 

2 1 3 £$UfttB*°>7" 

2 1 4 

2004-3030009 
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301 £B L n - 9 

3 0 2 m^*) n-9 

3 0 3 fiRtit 
3 04 

3 0 5 ^^3EI&^^« 

306 mmmmfe 

3 0 7 it[p]mS 

308 DC1S 

309 m&m 

3 i o t&Tkm&m- 

3 1 1 t7- 

3 1 2 ftjfeJP 

3 l 3 X7-IL 

3 1 4 itefiMHuEn-^ 

3 1 5 ^^WtU?L 

4 0 1 n— K^-ir 

4 0 2 7°7X-7^3S-^-v 

4 0 3 M B B B y'Ja> ilif t^/^'- 

4 0 4 7t^77^y'j3>iIiRFft^A'- 

4 0 5 nil RFf t 

4 0 6 pliRFft^A'- 

4 0 7 T >n— 

408, 409, 410, 4 1 1 , 412, 413 r- b/<^r 

414, 415, 416, 417, 418 MW-M 

4 1 9 f^^7X7ftIi 

420 -> o a > i mm^mmm 

4 2 1 i M^JftWffl^iiit^ 

422 nmmmnm^mnM 

4 2 3 pS**St/HO*ft»m 
4 2 4 V-fr 

4 2 5 

501 n (xitp) m¥-mtt-m<Dmmm 

5 0 2 i 2^MI#J|«>j£lt£ 

503 p (xnn) m*m>tem<vf&mm 

5 0 5 

5 0 6 &&<r>m 

5 0 7 ifTsY- Y 

5 0 8 tflfcggJR 

5 0 9 ^IKv-h 

5 1 o mm 

5 1 1 ^®Af 

5 1 2 J*** 

5 1 3 till 

6 o i umMm-m 

6 0 2 «*fl.3# 

6 0 3 SnS t: - ? - 

6 0 4 feUPiast-^-ii^ 

6 0 5 

6 06 t-^-m*^ 

60 7 I|*77X7n-3>Fn-7 



tBfI#2 0 0 4 



-3030009 



mm 2004-066561 ^- ~>* : 18/E 

6 0 8 Ki**^v77n-3/'fn-7 
6 0 9 I±2jPM# 

6 1 o %m\%*y-f 
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[HI] 



[@2] 




^ ^ ^ ^ <■ 



105 

104 

* 103 

4 102 

* 101 



205 206 



209 




tbiiE#2 004-3030009 




miE# 2004-3030009 



Wm 2004-066561 




{UliE#2 0 0 4- 3030009 



mm 2004-066561 



1/E 



m : ik^m a&#Ltu^$r < t i>wmvr$>&iz£ t)mt®.mm 1 o 3 zmfc-tzjimt 
Biswas, mi&BswMsov^-r^^o^ii 1 0 4 ^m-rxmt, mmitmsm±^*m 

[s^bi] mi 



aitEi^p 2 004-3030009 



m% 2 0 0 4 - 0 6 6 5 6 1 V I 1/E 



m^&m^^ mm 2004-066561 

50400390915 

JM^f i5S^±g 0 0 9 4 

B 16^ 3^150 



[MSiJ##] 



000001007 

IflttfflEmfSTg 3 0 
100096828 

m^fm-tBanw^prr 1 t§ 4 

2 2 9-^-M 

mm ?kfr 

100110870 

CTfftfflEt^ir 1 t§ 4 

2 2 
lilP 



2-t 



l-t Hfwtf^ 



tlilE#2 004-3030009 



00 #11 2004-066561 

m m a m m m m 

[000001007] 
1 . 0 1 9 9 0 # 8B30B 

& Wi l^«fflETA?3T@3 Of 2f 



s<- v : i/E 



thtiE#-S§- tB IDE4# 2 0 0 4 - 3 0 3 0 0 0 9 



